Increasing amount of waste tires caused huge environment issues in recent years. Recycling concrete is an effective way. In this paper, waste tires are crushed into particles and incorporated in lightweight aggregate concrete to prepare a special concrete (selfcompacting rubber lightweight aggregate concrete (SCRLC)). A detailed experimental research of effects of rubber particles on the properties of SCRLC and corresponding mortar is conducted. e results show that increasing the rubber particles replacement ratio leads to a raising of yield stress and plastic viscosity of mortar pastes. Flowability, filling capacity, and passing ability of SCRLC decline and the segregation resistance property of SCRLC improves as the rubber particles replacement ratio increases. Well, linear correlations between slump flow of SCRLC and shear stress of corresponding mortar pastes and segregation ratio of SCRLC and plastic viscosity of corresponding mortar pastes are obtained. In order to ensure that rubber lightweight aggregate concrete can compact by itself, the upper limit of shear stress of corresponding mortar pastes is 231.7 Pa and the lower limit of plastic viscosity of corresponding mortar pastes is 3.72 Pa·s. Compressive strength, splitting tensile strength, flexural strength, and elastic modulus of SCRLC and compressive strength of corresponding mortar decrease as the rubber particles replacement ratio increases. e 28-day compressive strength of SCRLC can meet the requirements of lightweight aggregate concrete structures until the rubber particles replacement ratio reaches 50%.
Introduction
Waste rubber, one type of automotive industry waste which is discharged increasingly in recent years, leads to a series of environmental issues in case of willful disposal [1] . In order to dispose waste rubber, plenty of solutions are attempted. Reclamation of waste rubbers as an aggregate in concrete may be one of the preferable ways for handling waste tires [2] . Rubber can exist soundly in the alkaline environment of concrete [3] , and enormous utilization of concrete can consume large amount of waste rubber thus tackling the waste rubber issue.
To date, a large number of research works were conducted to detect the effects of rubber particles on properties of concrete. It has been reported that most of the recycling ways were to crush waste rubber tires into various dimension particles and utilize them in concrete [4] . Workability [5] [6] [7] [8] , mechanical properties [9, 10] , durability [11, 12] , and application [13, 14] of normal concrete containing rubber particles were studied subsequently. Meanwhile, the rubber particles were also utilized in lightweight aggregate concrete [15, 16] .
Unlike normal rubber concrete, rubber lightweight aggregate concrete (RLC) with virtues of low unit weight, high flexibility, and suitable mechanical properties was proposed in recent years. And a well application prospect would be achieved in future. However, due to the lightweight of aggregate and rubber particles, it is difficult to ensure a well distribution of them in concrete. us, the properties of RLC are uneven. Similar to the self-compacting concrete, the selfcompacting technology can also be used in RLC to solve the nonuniform distribution of aggregate and rubber particles [17, 18] . However, so far, very few previous studies were focused on self-compacting rubber lightweight aggregate concrete (SCRLC).
Bouzoubaâ et al. [19] reported that the relevance between properties of fresh concrete and hardened concrete was close. So it is necessary to study the properties of fresh concrete. Also, Ng et al. [20] indicated that the workability of concrete is closely related to the rheological properties of corresponding mortar. So, it may be feasible to use the rheological properties of mortar to predict the workability of corresponding concrete.
us, in order to prepare outstanding fresh properties of SCRLC, understanding the rheological properties of corresponding mortar is one effective way. But, so far, few of the references reported the effects of rubber particles on rheological properties of mortar and the relation between fresh properties of SCRLC and rheological properties of corresponding mortar. Meanwhile, there was a lack of findings with respect to the mechanical properties of SCRLC and corresponding mortar.
Based on the above cases, in order to prepare RLC with excellent performance, the self-compacting technology was tried in this research. A number of experiments were carried out to examine the effects of rubber particles on the fresh and mechanical properties of SCRLC and corresponding mortar. SCRLC mixture layouts include 6 varying mixes. e fine aggregate was replaced by the same particle-size distribution rubber particles with the volume replacement from 0 to 50% in the 6 mixes. e properties of mortar include yield stress, plastic viscosity, and compressive strength.
e tests of properties of SCRLC include slump flow test, V-funnel test, L-box test, U-box test, column segregation test, compressive strength test, splitting tensile strength test, flexural strength test, and elastic modulus test. A relationship between the results of properties of fresh SCRLC and rheological properties of corresponding mortar was also investigated.
erefore, a better understanding of factors affecting the properties of SCRLC was inferred.
Experimental Program

Materials.
In this study, ordinary Portland cement and fly ash were utilized as the main components of the binders. In addition, fine aggregate (FA), lightweight aggregate (LWA), rubber particles, water-reducing agent, thickener, and water were used to prepare the mixture. e chemical constituents of cement and fly ash were tested by an X-ray fluorescence spectrometer (Bruker D8 Advance X-ray diffractometer) as shown in Table 1 . e properties of cement were specific gravity 3.16 and Blaine fineness value 331 m 2 / kg. According to the ASTM C618 [21] , the fly ash falling under class F and the gross of SiO 2 + Al 2 O 3 + Fe 2 O 3 (approximated to 81.05%) could meet the requirements of pozzolanic reactivity (70%). e specific gravity and Blaine fineness value of fly ash were 2.21 and 275 m 2 /kg, respectively. Natural sand provided from local river was utilized as fine aggregate.
e properties of sand were modulus of fineness 2.8 and density 2650 kg/m 3 . Lightweight aggregate as shown in Figure 1 was a crushed shale ceramsite product from Hubei Yichang Baozhu Ceramsite Development Co., Ltd., with a water absorption capacity of 2.3%, a crushing strength of 8.82 MPa, a loose bulk density of 842 kg/m 3 , and a particle size range from 4.75 mm to 19 mm. Rubber particles (shown in Figure 2 ) were used to replace sand by volume and supplied by the manufacturer.
e properties of rubber particles were modulus of fineness 2.7, density 1.19 g/cm 3 , and loose bulk density 365 kg/m 3 . Particle size gradation of sand and rubber particles is given in Figure 3 . e water-reducing agent was a polycarboxylate-based high-range water reducer (HRWR) with a solid content of approximately 40% from Sika (China) Limited. e thickener was hydroxypropyl methyl cellulose ether manufactured by National Starch Industry (Shanghai) Co., Ltd. e viscosity was 20000 MPa·s provided by the company. e mixing water was tap water.
Mixing Proportions and Procedure.
In this research, fresh and mechanical properties of SCRLC and corresponding mortar were investigated, respectively. e six groups of mix proportions of SCRLC are shown in Table 2 . A control mix proportion was designed as 1.00 : 0.20 : 1.65 : 1.44 : 0.00048 : 0.012 : 0.42 (cement : fly ash : FA : LWA : thickener : HRWR : water). e sand was replaced by rubber particles, and the volume replacement ratios were 10%, 20%, 30%, 40%, and 50% in this paper. To maintain the workability of SCRLC, thickener and water-reducing agent were selected. e dosage of the thickener and the water-reducing agent was 0.04% and 1%, respectively (by weight of binding materials). e ratio of water to binding materials was fixed to 0.42. e mix proportions of mortar were based on the concrete compositions without lightweight aggregate. For mortar paste, cement, fly ash, rubber particles, and sand were firstly mixed dry for 1 min and then the thickener and water-reducing agent together with water were poured into the dry mixture following a mixing of 2 min. After mixing, the rheological test of mortar paste was conducted immediately at a controlled environment of 20 ± 5°C. For concrete, cement, fly ash, rubber particles, sand, and lightweight aggregate were dry-mixed firstly for 1 min. en, water mixing with thickener and reducing agent was added into the mixer and mixed for another 2 min. After these sequences of preparation, the slump flow test, L-box test, V-funnel test, U-box test, and column segregation test were conducted immediately at a controlled environment of 20 ± 5°C. en, the mortar paste and fresh self-compacting lightweight aggregate were casted into the molds and demolded after 24 h, respectively. All samples were cured at 20 ± 5°C and RH > 95% for 7 d, 28 d, and 90 d. e mechanical properties tests of harden mortar and SCRLC were conducted subsequently.
Rheological Properties Test.
e rheological properties of mortar pastes were detected using an R/S plus rheometer, as illustrated in Figure 4 . e flow curves including a linear 
where τ is the shear stress, τ 0 is the yield stress, c is the shear rate, and η is the plastic viscosity.
Mixture Properties Test.
In order to understand the variation of self-compactability of SCRLC along with the rubber particles replacement ratio, a series of experiments including slump flow test, L-box test, V-funnel test, U-box test, and column segregation test were conducted according to EFNARC [27] . e slump flow test ( Figure 5 ) was used to evaluate the flowability and flow rate of SCRLC. e SF (slump flow diameter) and T 500 (the time in which the slump flow diameter reached 500 mm) was obtained from the slump flow test and utilized to describe the flowability and flow rate, respectively. e V-funnel test was utilized to estimate the viscosity and filling capacity of fresh SCRLC.
e test was carried out using a V-funnel ( Figure 6 ), and the V-funnel flow time (T v ) was recorded to estimate the variation of viscosity and filling capacity of fresh SCRLC. e L-box test ( Figure 7 ) was devoted to conclude the passing ability of fresh SCRLC. By the L-box test, the PA (the ratio between height of the horizontal section of the fresh SCRLC (H 2 ) and height of the vertical section of fresh SCRLC (H 1 )) and T 400 (the time in which the fresh SCRLC flowed to 400 mm from the steel bars) were obtained to investigate the diversification of the passing ability of fresh SCRLC. e U-box test ( Figure 8 ) was used to study the passing ability and filling ability of fresh SCRLC in combination with the L-box test and V-funnel test. e main index measured from the test was the height difference of fresh SCRLC between the two boxes (Δh). e column segregation test ( Figure 9 ) used in this research was the sieve segregation resistance test.
It was conducted to assess the resistance of fresh SCRLC to segregation. e segregation ratio (SR) can be calculated as the measure value from the test.
Mechanical Properties Tests.
e mechanical properties tests of hardening SCRLC and corresponding mortar were conducted in this paper. For SCRLC, the compressive strength test, splitting tensile strength test, flexure strength test, and elastic modulus test were conducted. Meanwhile, for mortar, the compressive strength test was performed.
e compressive strength and splitting tensile strength of SCRLC were obtained for the cubic specimens of 100 × 100 × 100 mm in dimension in accordance with GB/T 50081 [28] . e elastic modulus of SCRLC was determined for the prismatic specimens of 100 × 100 × 300 mm in dimension in accordance with GB/T 50081 [28] . e flexure strength of SCRLC was obtained for the prismatic specimens of 100 × 100 × 400 mm in dimension in accordance with GB/ T 50081 [28] . e compressive strength of mortar was determined for three 70.7 × 70.7 × 70.7 mm cubical specimens according to JGJ/T 70 [29] . All specimens for the mechanical properties tests were manufactured without compacting. Above tests were all accomplished by using a computercontrolled servo-hydraulic universal testing machine. e compressive strength, splitting tensile strength, and flexure strength of SCRLC, and the compressive strengths of corresponding mortar were tested at 7 d, 28 d, and 90 d. e elastic modulus of SCRLC was tested at 28 d. For each mixture and age, the average value of three readings was used to be the representative strength.
Results and Discussion
Rheological Properties of Mortar Pastes.
e flow curves of mortar pastes on various replacement levels of rubber particles are obtained from rheological tests and shown in Figure 10 . A good linear correlation (R 2 values > 0.98) between shear rate and shear stress can be seen from Figure 10 . Despite adding rubber particles to mortar pastes, the relations between shear rate and shear stress on various replacement levels of rubber particles are still fitted by using the Bingham model. e regression equations derived from the flow curves are summarized in Table 3 .
e results of rheological properties including yield stress and plastic viscosity are shown in Figure 11 . Yield stress is the maximum stress hindering the plastic deformation of slurry. Plastic viscosity is a characteristic hindering the fluidity of slurry [30] . It can be observed that the shear stress and plastic viscosity of mortar pastes increase as the rubber particles replacement ratio rises. It means that the fluidity of mortar pastes decreases with increasing rubber particles replacement ratio. In the case of 10% rubber particles replacement ratio, shear stress increases by around 15% with almost no increment in plastic viscosity. When the rubber particles replacement ratio is higher than 10%, both yield stress and plastic viscosity increase drastically. Compared to plain mortar pastes, increment of around 424% in yield stress and 35% in plastic viscosity occurred. It indicates that the flow properties of mortar pastes drop as the rubber particles replacement ratio increases, especially the rubber particles replacement ratio is bigger than 10%. e phenomenon of variation in yield stress and plastic viscosity is presumably attributed to amount the morphological features of rubber particles. Although rubber particles have approximately the same particles size gradation with sand, surface appearance is quite different. Compared with sand, surface of rubber particles is rough and irregular. A larger rubber particles replacement ratio would also cause an increase in frictional resistance and collision opportunities between rubber particles in mortar pastes; thus, the yield stress and plastic viscosity will uplift. Furthermore, in the mortar pastes containing more rubber particles, flocculent structure formation is much easier; thus, the quantity of free water in the mortar pastes would decrease. e decrease in Advances in Materials Science and Engineeringthe amount of free water would lead to a decline in the fluidity of mortar pastes. Figure 12 presents the influence of the shear rate on the plastic viscosity of mortar pastes. Similar to the rheological properties of Portland cement paste [24] , shear-thinning behavior can be clearly obtained. Below the critical shear rate value, a drastic reduction of plastic viscosity occurs. When the shear rate exceeds the critical value, plastic viscosity exhibits slight change with an increase in shear rate.
Fresh Properties of SCRLC.
Experimental tests containing slump flow test, V-funnel test, L-box test, U-box test, and column segregation test on the fresh properties of SCRLC were conducted, and the results are shown in Table 4 . Analysis and discussion are given as follows.
Slump Flow Test.
e diversifications of slump flow diameter and T 500 of SCRLC along with the rubber particles replacement ratio are shown in Figures 13 and 14 . It can be seen that substitution of sand by rubber particles affects the slump flow diameter and T 500 obviously. e slump flow diameter decreases, while T 500 increases as the rubber particles replacement ratio raises. With the rubber particles replacement ratio increasing from 0 to 50%, slump flow diameter of fresh SCRLC decreases from 785 mm to 580 mm and T 500 of fresh SCRLC increases from 5.6 s to 9.4 s. e reduction in slump flow diameter is approximately 26%, and the increment in T 500 is approximately 58%. e changes of the slump flow diameter and T 500 indicate that both Advances in Materials Science and Engineering flowability and flow rate of SCRLC depress as the rubber particles replacement ratio rises. Nonetheless, both slump flow diameter and T 500 can meet the standard requirements [27] (slump flow diameter > 500 mm and T 500 > 2 s) until the rubber particles replacement ratio is less than 50%. e phenomenon of degeneration on flowability of SCRLC may be mainly ascribed to the rough surface and irregular shape of rubber particles. Increase of rubber particles content will lead to an addition of flow resistance of mortar pastes and then the flowability of SCRLC drops. Figure 15 shows the V-funnel flow time T v changes for various rubber particles replacement ratios. As shown in the figure, T v increases as the rubber particles replacement ratio raises. From the various rubber particles replacement ratio of 0-50%, T v prolongs from 14.7 s to 24.3 s which is about a 65% prolongation. It indicates that the filling capacity of fresh SCRLC descends with increase of the rubber particles replacement ratio. Although the nonabsorbent characteristic of rubber particles will result more free water in concrete mixes and then improve the fluidity of fresh concrete [31] , the rough and irregular surface of rubber particles will cut down the fluidity of fresh concrete. Overall, the negative factors are more dominant than positive factors. us, T v prolongs as the rubber particles replacement ratio increases. According to the EFNARC [27] , T v with the rubber particles replacement ratio ranging from 0 to 50% can be attributed to the second grade (V-funnel flow time between 9 s and 25 s).
V-Funnel Test.
L-Box Test.
e results of T 400 and h 2 /h 1 are presented in Figure 16 . It can be seen that T 400 increases, while the h 2 / h 1 decreases as the rubber particles replacement ratio raises. e addition of the rubber particles replacement ratio from 0 to 50% leads to an increase of T 400 from 7.3 s to 10.9 s and a reduction of h 2 /h 1 from 0.98 to 0.82. e variations of T 400 and h 2 /h 1 indicate that the passing ability of fresh SCRLC decreases as the rubber particles replacement ratio increases.
e reason for the degradation of passing ability of fresh SCRLC may also be the shape and surface features of rubber particles as explained earlier. Furthermore, all h 2 /h 1 when the rubber particles replacement ratio is lower than 50% can meet the criterion of h 2 /h 1 (>0.8). Figure 17 , the Δh value approximately increases linearly with rubber particles replacement ratio raise. For the 10%, 20%, 30%, 40%, and 50% increase in the replacement ratio of rubber particles, Δh is increased by 33.3%, 133.3%, 200%, 366.7%, and 500%. e dramatic increment of Δh indicates that passing ability and filling ability of fresh SCRLC drop with increasing the rubber particles replacement ratio which is in accordance with the results of V-funnel test and L-box test.
U-Box Test. As can be observed from the results of the U-box test shown in
Column Segregation Test.
e segregation effect of replacing sand with rubber particles at the volume replacement ratio from 0 to 50% in SCRLC can be seen in Figure 18 . e increase in sand replacement by rubber particles, while keeping the water content constant, leads to a reduction in the segregation ratio. It means that the segregation resistance property of SCRLC is improved by the addition of rubber particles. Compared with the plain sample, a significant reduction approximately 70% occurred as the rubber particles replacement ratio reaches 50%. e phenomenon for the reduction of the segregation ratio can be mainly attributing to the thickening effect of rubber 
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particles. Otherwise, all mixtures with the rubber particles replacement ratio ranging from 0 to 50% can conform up to the standard of segregation (segregation ratio ≤ 20%).
Relation between Fresh Properties of SCRLC and Rheological Properties of Corresponding Mortar Pastes.
Generally, concrete can be viewed as composition of mortar and aggregate. Fresh properties of concrete are closely connected to the rheological properties of mortar pastes and surface characteristics of aggregate. Previous studies [32] [33] [34] [35] indicate that keeping the aggregate unchanged, flowability of concrete mainly depends on shear stress of mortar and segregation resistance property of concrete is mainly controlled by plastic viscosity of mortar pastes. us, in order to detect the correlation between rheological properties of mortar and fresh properties of SCRLC, the statistical analysis is conducted as follows.
e correlation between slump flow of SCRLC and shear stress of corresponding mortar pastes is presented in Figure 19 . A mathematical equation fitting to the variation of slump flow of SCRLC with shear stress of corresponding mortar pastes is proposed and given below:
where y is the shear stress of mortar pastes (Pa) and x is the slump flow of SCRLC (mm). From Figure 19 , it can be seen that a high correlation coefficient (0.984) is obtained from the analytical regression. It indicates that the correlation between slump flow of SCRLC and shear stress of corresponding mortar pastes is fairly good. e slump flow of SCRLC increases as the shear stress of corresponding mortar pastes depresses. According to the EFNARC [27] , slump flow of self-compacting concrete should be higher than 550 mm. In combination with the equation above, ensuring self-compactability of rubber lightweight aggregate concrete, the shear stress of corresponding mortar pastes should be less than 231.7 Pa. Figure 20 represents the relationship between segregation ratio of SCRLC and plastic viscosity of corresponding mortar pastes. e equation regressed from the test points is given as follows:
where y is the plastic viscosity of mortar pastes (Pa·s) and x is the segregation ratio of SCRLC (%).
As indicated in Figure 20 , the correlation between segregation ratio of SCRLC and plastic viscosity of corresponding mortar pastes is good and relationship is linear. Decreasing of plastic viscosity of mortar pastes leads to an increase in the segregation ratio of SCRLC. Based on the EFNARC [27] , self-compacting effect of concrete can be realized that partially depends on the segregation ratio of fresh concrete (≤20%).
us, in order to make sure the rubber lightweight aggregate concrete can compact by itself, the plastic viscosity of corresponding mortar pastes must be greater than 3.72 Pa·s.
Mechanical Properties of SCRLC.
e influence of the rubber particles replacement ratio on compressive strength, splitting tensile strength, flexural strength, and elastic modulus of SCRLC are summarized in Table 5 .
Compressive Strength.
e variations of compressive strength of SCRLC with the rubber particles replacement ratio are shown in Figure 21 . It can be seen from Figure 21 that the compressive strength of SCRLC decreases as the rubber particles replacement ratio increases at 7, 28, and 90 days. Compared to control mixture, a dramatic reduction of compressive strength occurs as the rubber particles replacement ratio reaches 50% at 7, 28, and 90 days. e reduction of compressive strength may be mainly ascribed to the lower strength of rubber particles and weaker adhesion between rubber particles and hardened cement paste. e 28-day compressive strength of SCRLC with 50% rubber particles replacement ratio is 20.8 MPa which is still higher than minimum requirements (>17 MPa) of compressive strength of concrete for lightweight aggregate concrete structures [36] . So, the rubber particles replacement ratio level of 50% is found to be acceptable in SCRLC which may be utilized in lightweight aggregate concrete structures.
Splitting Tensile Strength.
e splitting tensile strength of SCRLC at 7, 28, and 90 days are presented in Figure 22 . As indicated in the figure, similar to the variation of compressive strength, the splitting tensile strength of SCRLC drops as the rubber particles replacement ratio increases. As the rubber particles replacement ratio varies from 0 to 50%, the splitting tensile strength values of SCRLC decrease by 38.7% for 7 days, 46.7% for 28 days, and 44.4% for 90 days.
e reductions at 28 and 90 days are greater than 7 days. Apparently, rubber particles play a negative role in splitting tensile strength of SCRLC. e trend of the ratio of splitting tensile strength to compression strength of SCRLC is evident from Figure 23 . Increasing the rubber particles replacement ratio increases the ratio of splitting tensile strength to compression strength of SCRLC. It means that the toughness of SCRLC improves as the rubber particles replacement ratio rises. Meanwhile, as the curing age prolongs, the increment of the ratio of splitting tensile strength to compression strength of SCRLC at each rubber particles replacement ratio increases.
e fractured surface of splitting tensile strength test is presented in Figure 24 . e rubber particles and lightweight aggregate distribute evenly in the fractured surface. Moreover, most of the lightweight aggregates are fractured, and most of the rubber particles are pulled out from hardened cement paste. It displays that the self-compacting effect of SCRLC is perfect. Figure 25 shows that the flexural strength of SCRLC demonstrates a nearly linear decreasing trend with the increasing rubber particles replacement ratio while increasing with age. For the 0 to 50% increase in the replacement ratio of sand by rubber particles, the flexural strength of SCRLC decreased by 40.4%, 41.0%, and 40.0% at day 7, day 28, and day 90, respectively. Compared with the sample containing no rubber particles, the samples incorporating rubber particles exhibit a better toughness. e ratio of flexural strength to compression strength augments along with the rubber particles replacement ratio as seen in Figure 26 . It means that the toughness of SCRLC improves as rubber particles content increases which is similar to those observed in flexural strength experiment phenomena. Most of the rubber particles are pulled out from the hardened cement paste which might be the reason for the improvement of toughness of SCRLC.
Flexural Strength.
Elastic Module.
e tendency of 28 days elastic modulus of SCRLC varying with the rubber particles replacement ratio is similar to that of splitting tensile strength, compressive strength, and flexural strength as shown in Figure 27 . Compared with control mixture, the reduction ratios of the elastic modulus of SCRLC as the rubber particles replacement ratio varies from 10% to 50% are 9.33%, 15.3%, 25.7%, 32.5%, and 42.2%. It indicates that the rubber particles replacement ratio remarkably influences the elastic modulus of SCRLC. Due to the good plastic deformation capacity of rubber particles, energy dissipation capacity of SCRLC would be significantly improved with the incorporation of rubber particles.
Compressive Strength of Mortar.
e changes of 7-day, 28-day, and 90-day compressive strengths of mortar are e compressive strength of mortar drops as the replacement ratio of rubber particles increases at each age. More than half of the compressive strength is achieved at 7 days. Increasing the rubber particles replacement ratio results in a reduction of the increment of compressive strength of mortar at 7 days. On the contrary, the increment in compressive strength of mortar between 28 days and 90 days rises as the rubber particles replacement ratio increases. Compared with the compressive strength of SCRLC in Section 3.4.1, the compressive strength of mortar is greater than that of SCRLC at each age obviously. It might be the reason why most of the SCRLC samples destroy under uniaxial load at the aggregate itself and the boundaries of aggregate and cement hydration products. us, one way to improve the mechanical properties of SCRLC is to enhance the aggregate strength and the adhesive performance between aggregate and cement hydration products.
Conclusions
In this paper, a series of experimental studies were conducted to detect the variation of properties of SCRLC and corresponding mortar.
e conclusions are drawn as follows.
e Bingham model can be employed to fit the relations between shear rate and shear stress of mortar pastes on various rubber particles replacement ratios. Increasing the rubber particles replacement ratio in the mortar pastes significantly augments both the plastic viscosity and yield stress of mortar pastes. e fluidity of mortar depresses as the rubber particles replacement ratio rises.
With increase of rubber particles replacement ratio in SCRLC, the fresh properties of SCRLC including slump flow diameter, h 2 /h 1 , and segregation ratio drop, while T 500 , T v , T 400 , and Δh rise. It indicates that flowability, filling capacity, and passing ability of SCRLC decline as the rubber particles replacement ratio increases. On the contrary, the segregation resistance property of SCRLC improves with the raising of the rubber particles replacement ratio.
e fresh properties of SCRLC and rheological properties of corresponding mortar pastes show a linear relationship. In order to ensure that the rubber lightweight aggregate concrete can compact by itself, the shear stress of corresponding mortar pastes should be lower than 231.7 Pa and the plastic viscosity of corresponding mortar pastes should be greater than 3.72 Pa·s. e compressive strength, splitting tensile strength, flexural strength, and elastic modulus of SCRLC and compressive strength of corresponding mortar reduce as the rubber particles replacement ratio increases. e compressive strength of SCRLC is lower than that of corresponding mortar. e SCRLC with the rubber particles replacement ratio below 50% can be utilized in lightweight aggregate concrete structures. In order to improve the mechanical properties of SCRLC, the aggregate strength and the adhesive performance between aggregate and cement hydration products should be enhanced.
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